Genetic and physical mapping of the partial resistance gene, pi34, to blast in rice.
ABSTRACT Partial resistance to rice blast in the Oryza sativa japonica group cv. Chubu 32 is controlled by Pi34, a major quantitative trait locus (QTL) on chromosome 11, and several uncharacterized QTLs. The objectives of the study were (i) high-resolution genetic and physical mapping of Pi34 and (ii) identification of new QTL imparting resistance to rice blast. Chubu 32 was crossed with a susceptible chromosomal segment substitution line (CSSL) of cv. Koshihikari. From 4,012 of segregating individuals, 213 recombinants in the Pi34 region were screened by using polymerase chain reaction-based markers and tested resistance in the field and greenhouse. The Pi34 locus is located in the 54.1-kb region on the genomic sequence of cv. Nipponbare. We constructed a bacterial artificial chromosome (BAC) library of Chubu 32, selected the clone containing Pi34, and sequenced it. The Pi34 locus consequently was located on an interval of 65.3 kb containing 10 predicted open reading frames (ORFs). Two of these ORFs were predicted only in Chubu 32 and encoded transposable elements. The other eight ORFs were found in both Chubu 32 and Nipponbare and one of them, which encoded an unknown protein, showed significantly different amino acid sequences between two cultivars. The new QTL, Piq6(t), was detected on the short arm of chromosome 6 and the genetic distance of flanking markers was 16.9 centimorgans in Nipponbare. Pi34 and Piq6(t) acted additively on resistance to rice blast but the effect of Piq6(t) was relatively small compared with Pi34.